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(57) A character recognition accuracy from animage
in which a graphic code and at least one character are
in a given positional relationship is improved. An image
acquisition section (20) acquires the image including the
graphic code and the at least one character positioned
outside the graphic code, which are in the given positional
relationship. A deformation rule identification section (26)

identifies a deformation rule for deforming the graphic
code, which is included in the image acquired by the im-
age acquisition section (20), to a graphic of a known type.
A deformation processing execution section (28) exe-
cutes, on the atleast one characterincluded in the image
acquired by the image acquisition section (20), deforma-
tion processing based on the deformation rule identified
by the deformation rule identification section (26).
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Description
Technical Field

[0001] The present invention relates to an image
processing device, an image processing method, a pro-
gram, and a recording medium.

Background Art

[0002] There has been known a technology of using,
even in a situation where a part of information represent-
ed by abar code cannotbe decoded by abar code reader,
a character recognition technology to recognize charac-
ters adjacent to the bar code, to thereby supplement the
decoding of the information represented by the bar code.
For example, Patent Literature 1 discloses a bar code
decoding system for supplementing the conventional bar
code reading technology by using optical character rec-
ognition processing to read human readable characters
that correspond to an unsuccessfully decoded code word
in a bar code symbol.

Citation List
Patent Literature

[0003] [Patent Literature 1] JP 2000-511320 A

Summary of Invention
Technical Problem

[0004] In the technology as described in Patent Liter-
ature 1, for example, in addition to cases where the result
of reading the bar code is blurred or the bar code to be
read is soiled, in a case where an image obtained as the
result of reading the bar code is deformed with respect
to the original bar code, the information represented by
the bar code cannot be read successfully.

[0005] The present invention has been made in view
of the above-mentioned problem, and therefore has an
object to improve a character recognition accuracy from
an image in which a graphic code and at least one char-
acter are in a given positional relationship.

Solution to Problem

[0006] Inordertosolve the above-mentioned problem,
according to the present invention, there is provided an
image processing device, including: image acquisition
means for acquiring an image including a graphic code
and at least one character positioned outside the graphic
code, which are in a given positional relationship; defor-
mation rule identification means for identifying a defor-
mation rule for deforming the graphic code, which is in-
cluded in the image acquired by the image acquisition
means, to a graphic of a known type; and deformation
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processing execution means for executing, on the atleast
one character included in the image acquired by the im-
age acquisition means, deformation processing based
on the deformation rule identified by the deformation rule
identification means.

[0007] According to the presentinvention, there is also
provided an image processing method, including: an im-
age acquisition step of acquiring an image including a
graphic code and at least one character positioned out-
side the graphic code, which are in a given positional
relationship; a deformation rule identification step of iden-
tifying a deformation rule for deforming the graphic code,
which is included in the image acquired in the image ac-
quisition step, to a graphic of a known type; and a defor-
mation processing execution step of executing, on the at
least one character included in the image acquired in the
image acquisition step, deformation processing based
on the deformation rule identified in the deformation rule
identification step.

[0008] According to the presentinvention, there is also
provided a program for causing a computer to function
as: image acquisition means for acquiring an image in-
cluding a graphic code and at least one character posi-
tioned outside the graphic code, which are in a given
positional relationship; deformation rule identification
means for identifying a deformation rule for deforming
the graphic code, which is included in the image acquired
by the image acquisition means, to a graphic of a known
type; and deformation processing execution means for
executing, on the at least one character included in the
image acquired by the image acquisition means, defor-
mation processing based on the deformation rule identi-
fied by the deformation rule identification means.
[0009] According to the presentinvention, there is also
provided a recording medium having a program recorded
thereon, the program causing a computer to function as:
image acquisition means for acquiring animage including
agraphic code and at least one character positioned out-
side the graphic code, which are in a given positional
relationship; deformation ruleidentification means for
identifying a deformation rule for deforming the graphic
code, which is included in the image acquired by the im-
age acquisition means, to a graphic of a known type; and
deformation processing execution means for executing,
on the at least one character included in the image ac-
quired by the image acquisition means, deformation
processing based on the deformation rule identified by
the deformation rule identification means.

[0010] According to the present invention, the defor-
mation processing based on the deformation rule for de-
forming the graphic code to the graphic of the known type
is executed on the character included in the image, to
thereby improve the character recognition accuracy from
the image in which the graphic code and the at least one
character are in the given positional relationship.
[0011] Further, according to an aspect of the present
invention, the image processing device further includes:
total characteristic amount difference identification
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means for identifying, for each of two directions that are
substantially orthogonal to each other in a region within
the image acquired by the image acquisition means, a
total characteristic amount difference of subimages that
are adjacent to each other along the each of the two
directions in the region; and region identification means
for identifying a region within the image acquired by the
image acquisition means, and a difference of the total
characteristic amount differences identified by the total
characteristic amount difference identification means for
the two directions satisfies a given condition relating to
the difference of the total characteristic amount differenc-
es, in which the deformation rule identification means
identifies a deformation rule for deforming an outline
graphic of the region, which is obtained as a result of the
identification by the region identification means, to the
graphic of the known type.

[0012] Further, according to an aspect of the present
invention, the region identification means identifies a re-
gion within the image acquired by the image acquisition
means, in which the difference of the total characteristic
amount differences identified by the total characteristic
amount difference identification means for the two direc-
tions is maximum.

[0013] Further, according to an aspect of the present
invention, the total characteristic amount difference iden-
tification means identifies, for the each of the two direc-
tions that are substantially orthogonal to each other in
the region within the image acquired by the image acqui-
sition means, a total luminance difference of pixels that
are adjacent to each other along the each of the two
directions in the region.

[0014] Further, according to an aspect of the present
invention, the region identification means executes the
identification of the region for a plurality of sets of the two
directions, and the deformation rule identification means
identifies a deformation rule for deforming an outline
graphic of aregion, of a plurality of the regions associated
with different sets of the two directions obtained as the
results of the identification by the region identification
means, in which a difference of the total characteristic
amount differences identified by the total characteristic
amount difference identification means is maximum, to
the graphic of the known type.

[0015] Further, according to an aspect of the present
invention, the image processing device further includes
direction identification means for identifying two direc-
tions that are substantially orthogonal to each other, in
which a difference between frequency characteristic
amounts of histograms in the two directions satisfies a
given condition relating to the difference between the fre-
quency characteristic amounts for at least a part of the
image acquired by the image acquisition means, and the
total characteristic amount difference identification
means identifies, for each of the two directions identified
by the direction identification means, a total characteristic
amountdifference of subimages that are adjacentto each
other along the each of the two directions.
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[0016] Further, according to an aspect of the present
invention, the deformation rule identification means iden-
tifies a deformation rule for deforming the graphic code,
which is included in the image acquired by the image
acquisition means, to a graphic of a known shape.
[0017] Further, according to an aspect of the present
invention, the image processing device further includes
character recognition means for recognizing a character
after the execution of the deformation processing by the
deformation processing execution means.

Brief Description of Drawings
[0018]

[FIG. 1] A diagram illustrating an example of a hard-
ware configuration of an image processing device
according to an embodiment of the present inven-
tion.

[FIG. 2] A functional block diagram illustrating an ex-
ample of functions implemented by the image
processing device according to the embodiment of
the present invention.

[FIG. 3] A diagram illustrating an example of a bar
code image.

[FIG. 4] A diagram schematically illustrating an ex-
ample of a change in characteristic amount calcula-
tion reference region.

[FIG. 5] A diagram illustrating an example of the bar
code image after deformation.

[FIG. 6] A diagram illustrating another example of
the bar code image.

Description of Embodiments

[0019] Hereinafter, an embodiment of the present in-
vention is described in detail with reference to the ac-
companying drawings.

[0020] FIG. 1is a diagram illustrating an example of a
hardware configuration of an image processing device
10 according to the embodiment of the present invention.
As illustrated in FIG. 1, the image processing device 10
according to this embodiment includes, for example, a
control unit 12, which is a program control device such
as a central processing unit (CPU) and operates in ac-
cordance with a program installed in the image process-
ing device 10, a storage unit 14, which is a memory ele-
ment such as a read-only memory (ROM) or a random
access memory (RAM), a hard disk drive, or the like, a
user interface (Ul) unit 16, such as a liquid crystal touch
panel, a display, and a keypad, for outputting a content
of an operation performed by a user to the control unit
12 and outputting information in accordance with an in-
struction input from the control unit 12, and a reading unit
18, which is an image scanner or a Web camera and
reads a bar code.

[0021] FIG. 2 is a functional block diagram illustrating
an example of functions implemented by the image
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processing device 10 according to this embodiment. The
image processing device 10 according to this embodi-
ment functionally includes an image acquisition section
20, aregion identification section 22, a total characteristic
amount difference identification section 24, a deforma-
tion rule identification section 26, a deformation process-
ing execution section 28, and a character recognition
section 30. Those elements are implemented mainly by
the control unit 12.

[0022] Those elements areimplemented by executing,
by the control unit of the image processing device 10,
which is a computer, the program installed in the image
processing device 10. Note that, the program is supplied
to the image processing device 10 via, for example, a
computer-readable recording medium such as a com-
pact disc read-only memory (CD-ROM) or a digital ver-
satile disc read-only memory (DVD-ROM) , or via a com-
munication network such as the Internet.

[0023] Theimage acquisition section 20 acquires a bar
code image 40 read by the reading unit 18, which is ex-
emplified by FIG. 3. As illustrated in FIG. 3, in this em-
bodiment, the bar code image 40 includes a graphic code
40a and a character string 40b. In this embodiment, the
graphic code 40a and the character string 40b are in a
given positional relationship. Also in this embodiment,
the read bar code image 40 is warped upward, and left
and right end portions thereof are blurred.

[0024] The region identification section 22 identifies,
from the bar code image 40 acquired by the image ac-
quisition section 20, a region occupied by the graphic
code 40a (hereinafter, referred to as graphic code re-
gion).

[0025] In this embodiment, the region identification
section 22 executes, for each of a plurality of different
XY coordinate systems (for example, XY coordinate sys-
tems obtained by rotating a reference XY coordinate sys-
tem with a right direction of the bar code image 40 ac-
quired by the image acquisition section 20 being a pos-
itive X-axis direction and a downward direction thereof
being a positive Y-axis direction by 0° (that s, not rotating
the XY coordinate system), 30°, 60°, 90°, 120°, and 150°
in the counter-clockwise direction), processing of identi-
fying a final characteristic amount calculation reference
region 42c (see FIG. 4). Then, the region identification
section 22 identifies, from among the plurality of final
characteristic amount calculation reference regions 42c,
one final characteristic amount calculation reference re-
gion, which is selected by a method to be described be-
low, as the graphic code region.

[0026] Next, referring to FIG. 4 schematically illustrat-
ing an example of a change in characteristic amount cal-
culation reference region 42, the processing of identifying
the final characteristic amount calculation reference re-
gion 42c is described. Note that, in FIG. 4, the bar code
image 40 is represented as an open white graphic. Fur-
ther, FIG. 4 illustrates a case where a right direction of
the bar code image 40 is the positive X-axis direction as
an example. As illustrated in FIG. 4, the region identifi-
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cation section 22 first sets the characteristic amount cal-
culationreference region42in an initial state (hereinafter,
referred to as initially-set characteristic amount calcula-
tion reference region 42a) in the XY coordinate system.
In this embodiment, the initially-set characteristic amount
calculation reference region 42a has a predetermined
shape, size, and position in the bar code image 40.
[0027] Then, the region identification section 22 exe-
cutes processing of updating the characteristic amount
calculation reference region 42 until a given condition is
satisfied. Details of the processing of updating the char-
acteristic amount calculation reference region 42 are de-
scribed below. Then, the region identification section 22
identifies the characteristic amount calculation reference
region 42 at a time when the predetermined condition is
satisfied, as the final characteristic amount calculation
reference region 42c.

[0028] In this embodiment, an outline graphic of the
characteristic amount calculation reference region 42 is
a quadrangle. By updating positions of four vertices of
the outline graphic of the characteristic amount calcula-
tion reference region 42, the position, shape, and size of
the characteristic amount calculation reference region 42
are updated.

[0029] FIG. 4 illustrates the characteristic amount cal-
culation reference region 42 in the course of identifying
the final characteristic amount calculation reference re-
gion 42c, as an intermediate state characteristic amount
calculation reference region 42b. Next, the processing
of updating the characteristic amount calculation refer-
ence region 42, which is executed on the intermediate
state characteristic amount calculation reference region
42b, is described.

[0030] Intheexampleof FIG.4, pixel coordinate values
of the upper left, upper right, lower left, and lower right
vertices of the outline graphic of the intermediate state
characteristic amount calculation reference region 42b
are (p1,q1), (p2, g2), (p3, 93), and (p4, q4), respectively.
In this embodiment, the relationships: p1=p3<p2=p4 and
q2<q1<q3<q4 are satisfied.

[0031] In this embodiment, the total characteristic
amount difference identification section 24 determines a
plurality of characteristic amount calculation regions
based on the characteristic amount calculation reference
region 42. Specifically, the total characteristic amount
difference identification section 24 determines for each
vertex, for example, any one of nine pixels including a
reference pixel, which is the vertex of the outline graphic
of the characteristic amount calculation reference region
42 itself, a pixel to the upper left of the reference pixel, a
pixel above the reference pixel, a pixel to the upper right
of the reference pixel, a pixel to the left of the reference
pixel, a pixel to the right of the reference pixel, a pixel to
the lower left of the reference pixel, a pixel below the
reference pixel, and a pixel to the lower right of the ref-
erence pixel, as the vertex of the outline graphic of the
characteristic amount calculation region. For example,
for the upper left vertex of the characteristic amount cal-
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culation reference region 42, nine pixels having the pixel
coordinate values of (p1-1, q1-1), (p1, q1-1), (p1+1,
q1-1), (p1-1, 1), (p1, a1), (p1+1, a1), (p1-1, g1+1), (p1,
q1+1), and (p1+1, q1+1), respectively, are selected as
vertices of the outline graphic of the characteristic
amount calculation region. In this manner, in this embod-
iment, for each of the four vertices, any one of the nine
pixels is determined, and hence 9x9x9x9=6561 charac-
teristic amount calculation regions are determined.
[0032] Then, a total characteristic amount difference
value CTotalDiff, which is a total value of differences be-
tween characteristic amounts (in this embodiment, lumi-
nance differences) of pixels that are adjacent along each
of two directions that are orthogonal (or substantially or-
thogonal) to each other in the characteristic amount cal-
culation region (in this embodiment, X-axis direction and
Y-axis direction), is calculated for each of the character-
istic amount calculation regions.

[0033] In the following description, pixels in the char-
acteristic amount calculation regions having a Y compo-
nent of the pixel coordinate values of a value y have X
component pixel coordinate values of xmin, xmin+1, ...,
xmax, and pixels in the characteristic amount calculation
regions having an X component pixel coordinate value
of x have Y component pixel coordinate values of ymin,
ymin+1, ..., ymax. Further, in the following description,
the characteristic amount (in this embodiment, lumi-
nance) at the pixel coordinate values (x, y) is expressed
as C (x, y). Further, in the following description, the min-
imum value of the X component pixel coordinate values
of the four vertices of the characteristic amount calcula-
tion region is pmin, and the maximum value thereof is
pmax. Further, the minimum value of the Y component
pixel coordinate values of the four vertices of the char-
acteristicamount calculation region is gmin, and the max-
imum value thereof is gmax.

[0034] First, the total characteristic amount difference
identification section 24 calculates, for each of y=gmin,
gmin+1, ..., gmax, a subtotal X-axis characteristic
amount difference value CSubtotalDiff(x)=|C
(xmin+1,y)-C(xmin,y)|+|C(xmin+2,y)-C(xmin+1, y)|1+...
+|C(xmax,y)-C(xmax-1,y)|. (Note that, |C(xmin+1,y)-C
(xmin, y))| expresses the absolute value of the difference
between the characteristic amount at the pixel coordinate
values (xmin+1, y) and the characteristic amount at the
pixel coordinate values (xmin, y); the same applies to the
following terms.) Then, the total characteristic amount
difference identification section 24 calculates a total X-
axis characteristic amount difference value CTotalDiff(x)
by summing the subtotal X-axis characteristic amount
difference values CSubtotalDiff(x) calculated for y=gmin,
gmin+1, ..., gmax.

[0035] Then, the total characteristic amount difference
identification section 24 calculates, for each of x=pmin,
pmin+1, ..., pmax, a subtotal Y-axis characteristic
amount difference value CSubtotalDiff(y)=1C(x, ym-
in+1)-C(x,ymin)|+|C(x, ymin+2)-C(x, ymin+1)|+...+|C(x,
ymax)-C(x, ymax-1)|. Then, the total characteristic
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amount difference identification section 24 calculates a
total Y-axis characteristic amount difference value CTo-
talDiff (y) by summing the subtotal Y-axis characteristic
amount difference values CSubtotalDiff(y) calculated for
X=pmin, pmin+1, ..., pmax.

[0036] Then, the total characteristic amount difference
identification section 24 identifies the absolute value of
the difference between the total X-axis characteristic
amount difference value CTotalDiff(x) and the total Y-
axis characteristic amount difference value CTotalDiff(y)
as the total characteristic amount difference valueCTo-
talDiffofthe characteristic amount calculation region.
[0037] Then, under the condition that the predeter-
mined condition (that the total characteristic amount dif-
ference value CTotalDiff is the same for all the charac-
teristic amount calculation regions, for example) is not
satisfied, the region identification section 22 updates the
positions of the four vertices of the outline graphic of the
characteristic amount calculation reference region 42 to
the positions of the four vertices of the outline graphic of
the characteristic amount calculation region having the
maximum total characteristic amount difference value
CTotalDiff.

[0038] As described above, the characteristic amount
calculation reference region 42 is updated.

[0039] Then, the region identification section 22 iden-
tifies the characteristic amount calculation reference re-
gion 42 under the condition that the predetermined con-
dition (that the total characteristic amount difference val-
ue CTotalDiff is the same for all the characteristic amount
calculation regions, for example) is satisfied, as the final
characteristic amount calculation reference region 42c.
Note that, the thus-identified final characteristic amount
calculation reference region 42c is considered as a re-
gion having the local maximum total characteristic
amount difference value CTotalDiff.

[0040] Then, in this embodiment, the region identifica-
tion section 22 executes the identification of the final char-
acteristic amount calculation reference region 42c for
each of the plurality of XY coordinate systems as de-
scribed above. Then, the region identification section 22
identifies the final characteristic amount calculation ref-
erence region 42c¢ having the maximum total character-
istic amount difference value CTotalDiff corresponding
to the final characteristic amount calculation reference
region 42c, as the graphic code region. The thus-identi-
fied graphic code region is considered as substantially
circumscribing the graphic code 40a.

[0041] The deformation rule identification section 26
identifies a deformation rule for deforming the outline
graphic of the graphic code region, which is identified by
the region identification section 22, to a graphic of a
known type. In this embodiment, for example, the defor-
mation rule identification section 26 identifies a transfor-
mation matrix for transforming the quadrangle, which is
the outline graphic of the graphic code region, to a rec-
tangle of a known aspect ratio.

[0042] The deformation processing execution section
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28 executes, on the entire bar code image 40, a defor-
mation based on the deformation rule identified by the
deformation rule identification section 26 (for example,
linear transformation or affine transformation with the
transformation matrix). FIG. 5 illustrates an example of
the bar code image 40 after the deformation by the de-
formation processing execution section 28.

[0043] The character recognition section 30 executes
OCR processing on the character string 40b positioned
in a region having the given positional relationship with
the graphic code 40a in the bar code image 40 after the
deformation by the deformation processing execution
section 28 (for example, region above or below the graph-
ic code 40a when the graphic code 40a is positioned
horizontally), to thereby perform character recognition on
the character string 40b.

[0044] In this manner, in this embodiment, the OCR
processing is executed on the deformed character string
40b, and hence a character recognition accuracy is im-
proved. For example, even under the condition that an
entirety or a part of the bar code image 40 is blurred and
information represented by the graphic code 40a of the
bar code image 40 cannot be decoded, a result of the
character recognition by the character recognition sec-
tion 30 is treated as a decoding result of the information
represented by the graphic code 40a, to thereby reduce
the possibility that various types of information process-
ing that use the decoding result of the information repre-
sented by the graphic code 40a (for example, processing
of displaying detailed information on a product, which is
associated with an ID represented by the character string
40b as the result of the character recognition, on the Ul
unit 16 such as adisplay) cannot be executed. In addition,
the present invention can be applied as long as the en-
tirety or a part of the bar code image 40 is difficult to
identify and the part that is difficult to identify is deformed,
irrespective of the reason why the part is difficult to iden-
tify. For example, even in a situation where, as illustrated
in FIG. 6, the bar code image 40 is not blurred but a part
of the bar code image 40 is soiled, the present invention
can be applied.

[0045] Note that, the present invention is not limited to
the above-mentioned embodiment.

[0046] For example, under the condition that the total
characteristic amount difference value CTotalDiff of the
final characteristic amount calculation reference region
42c is equal to or less than a predetermined reference
value, the region identification section 22 may identify
the final characteristic amount calculation reference re-
gion 42c again after the initially-set characteristic amount
calculation reference region 42a is changed. Alternative-
ly, for example, the region identification section 22 may
identify a polygon (for example, quadrangle) circumscrib-
ing the graphic code 40a as the graphic code region.
Further, for example, the deformation rule identification
section 26 may identify the deformation rule for deforming
the outline graphic of the graphic code region, which is
identified by the region identification section 22, to a
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graphic of a known shape and size.

[0047] Further, for example, the image processing de-
vice 10 may include a direction identification section for
calculating, for each of the plurality of XY coordinate sys-
tems obtained by rotating the reference XY coordinate
system with the right direction of the bar code image 40
acquired by the image acquisition section 20 being the
positive X-axis direction by 0°, 30°, 60°, 90°, 120°, and
150°inthe counter-clockwise direction, a frequency char-
acteristic amount of an X-axis direction histogram of the
bar code image 40 and afrequency characteristicamount
of an Y-axis direction histogram of the bar code image
40 to identify an X-axis direction and a Y-axis direction
of the XY coordinate system in which a difference be-
tween the frequency characteristic amounts satisfies a
given condition (for example, a difference between the
frequency characteristic amounts is maximum). Then,
the region identification section 22 may identify the final
characteristic amount calculation reference region 42c,
which is determined for the XY coordinate system con-
stituted by the X-axis direction and Y-axis direction iden-
tified by the direction identification section, as the graphic
code region.

[0048] Further, for example, the total characteristic
amount difference identification section 24 may use, in-
stead of the sum of the differences between the charac-
teristic amounts of the adj acent pixels, a sum of differ-
ences between characteristic amounts of adjacent
subimages (for example, subimages which are obtained
by dividing the bar code image 40 and each include at
least one pixel) as the total characteristic amount differ-
ence value CTotalDiff.

[0049] Further, the deformation based on the deforma-
tion rule is not limited to the linear transformation or the
affine transformation. For example, a non-linear trans-
formation may be executed on the bar code image 40 by
using a known method of correcting a non-linear distor-
tion (specifically, for example, non-linear local geometric
correction or linear local geometric correction), to thereby
improve the character recognition accuracy of the char-
acter string 40b.

[0050] Further, for example, the characteristic amount
calculation reference region 42 or the graphic code re-
gion may be a polygon constituted offive or more vertices.
Alternatively,asideincluded in the characteristic amount
calculation reference region 42 or the graphic code re-
gion may include a curve. Further, the region identifica-
tion section 22 may use a known local search method
other than the above-mentioned method, for example, to
identify the graphic code region having the maximum to-
tal characteristic amount difference value CTotalDiff.
Further, the image processing device 10 may include a
plurality of housings. Further, the bar code image 40 spe-
cifically illustrated in the drawings is exemplary, and the
scope of application of the presentinventionis not limited
to the bar code image 40 illustrated in the drawings.
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Claims

1.

An image processing device, comprising:

image acquisition means for acquiring an image
including a graphic code and at least one char-
acter positioned outside the graphic code, which
are in a given positional relationship;
deformation rule identification means for identi-
fying a deformation rule for deforming the graph-
ic code, which is included in the image acquired
by the image acquisition means, to a graphic of
a known type; and

deformation processing execution means for ex-
ecuting, on the at least one character included
in the image acquired by the image acquisition
means, deformation processing based on the
deformation rule identified by the deformation
rule identification means.

2. The image processing device according to claim 1,

further comprising:

total characteristic amount difference identifica-
tion means for identifying, for each of two direc-
tions that are substantially orthogonal to each
other in a region within the image acquired by
the image acquisition means, a total character-
istic amount difference of subimages that are
adjacent to each other along the each of the two
directions in the region; and

region identification means for identifying a re-
gion within the image acquired by the image ac-
quisition means, in which a difference of the total
characteristic amount differences identified by
the total characteristic amount difference iden-
tification means for the two directions satisfies
a given condition relating to the difference of the
total characteristic amount differences,
wherein the deformation rule identification
means identifies a deformation rule for deform-
ing an outline graphic of the region, which is ob-
tained as a result of the identification by the re-
gion identification means, to the graphic of the
known type.

The image processing device according to claim 2,
wherein the region identification means identifies a
region within the image acquired by the image ac-
quisition means, in which the difference of the total
characteristic amount differences identified by the
total characteristic amount difference identification
means for the two directions is maximum.

The image processing device according to claim 2
or 3, wherein the total characteristic amount differ-
ence identification means identifies, for the each of
the two directions that are substantially orthogonal
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to each other in the region within the image acquired
by the image acquisition means, a total luminance
difference of pixels that are adjacent to each other
along the each of the two directions in the region.

The image processing device according to any one
of claims 2 to 4,

wherein the region identification means executes the
identification of the region for a plurality of sets of
the two directions, and

wherein the deformation rule identification means
identifies a deformation rule for deforming an outline
graphic of a region, of a plurality of the regions as-
sociated with different sets of the two directions ob-
tained as the results of the identification by the region
identification means, in which a difference of the total
characteristic amount differences identified by the
total characteristic amount difference identification
means is maximum, to the graphic of the known type.

The image processing device according to any one
of claims 2 to 4, further comprising direction identi-
fication means for identifying two directions that are
substantially orthogonal to each other, in which a
difference  between frequency characteristic
amounts of histograms in the two directions satisfies
a given condition relating to the difference between
the frequency characteristic amounts for at least a
part of the image acquired by the image acquisition
means,

wherein the total characteristic amount difference
identification means identifies, for each of the two
directions identified by the direction identification
means, a total characteristic amount difference of
subimages that are adjacent to each other along the
each of the two directions.

The image processing device according to any one
of claims 1 to 6, wherein the deformation rule iden-
tification means identifies a deformation rule for de-
forming the graphic code, which is included in the
image acquired by the image acquisition means, to
a graphic of a known shape.

The image processing device according to any one
of claims 1 to 7, further comprising character recog-
nition means for recognizing a character after the
execution of the deformation processing by the de-
formation processing execution means.

An image processing method, comprising:

an image acquisition step of acquiring an image
including a graphic code and at least one char-
acter positioned outside the graphic code, which
are in a given positional relationship;

a deformation rule identification step of identify-
ing a deformation rule for deforming the graphic
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code, which is included in the image acquired in
the image acquisition step, to a graphic of a
known type; and
a deformation processing execution step of ex-
ecuting, on the at least one character included %
in the image acquired in the image acquisition
step, deformation processing based on the de-
formation rule identified in the deformation rule
identification step.

10

10. A program for causing a computer to function as:

image acquisition means for acquiring an image
including a graphic code and at least one char-
acter positioned outside the graphic code, which 75
are in a given positional relationship;

deformation rule identification means for identi-
fying a deformation rule for deforming the graph-

ic code, which is included in the image acquired

by the image acquisition means, to a graphic of 20
a known type; and

deformation processing execution means for ex-
ecuting, on the at least one character included

in the image acquired by the image acquisition
means, deformation processing based on the 25
deformation rule identified by the deformation
rule identification means.

11. A recording medium having a program recorded
thereon, the program causing a computer to function 30
as:

image acquisition means for acquiring an image
including a graphic code and at least one char-
acter positioned outside the graphic code, which 35
are in a given positional relationship;

deformation rule identification means for identi-
fying a deformation rule for deforming the graph-

ic code, which is included in the image acquired

by the image acquisition means, to a graphic of 40
a known type; and

deformation processing execution means for ex-
ecuting, on the at least one character included

in the image acquired by the image acquisition
means, deformation processing based on the 45
deformation rule identified by the deformation
rule identification means.
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